The reaction of EuI 2 (THF) 2 with potassium hydrotris (3,5-diisopropylpyrazolyl I, 1, in high yield (78%). As a typical by-product, small amounts of the sterically crowded pyrazabole derivative trans-4,8-bis(3,5-diisopropylpyrazol-1-yl)-1,3,5,7-tetraisopropylpyrazabole, C 36 H 62 B 2 H 8 or trans-{(3,5-iPr2 pz)HB(-3,5-iPr2 pz)} 2 , 2, were formed. Both title compounds have been structurally characterized through single-crystal X-ray diffraction. In 1, two isopropyl groups are each disordered over two orientations with occupancy ratios of 0.574 (10):0.426 (10) and 0.719 (16):0.281 (16). In 2, one isopropyl group is similarly disordered, occupancy ratio 0.649 (9):0.351 (9).
The reaction of EuI 2 (THF) 2 with potassium hydrotris(3,5-diisopropylpyrazolyl)-borate (K[HB(3,5-iPr2 pz) 3 ] (= KTp iPr2 , pz = pyrazolyl) in a molar ratio of 1:1.5 resulted in extensive ligand fragmentation and formation of the europium(II) mono(scorpionate) complex bis (3,5-diisopropyl-1H-pyrazole) [hydrotris(3,5-diisopropylpyrazolyl) borato]iodidoeuropium(II), [Eu(C 27 H 46 BN 6 )I(C 9 H 16 N 2 ) 2 ] or (Tp iPr2 )(3,5-iPr2 pzH) 2 Eu II I, 1, in high yield (78%). As a typical by-product, small amounts of the sterically crowded pyrazabole derivative trans-4,8-bis(3,5-diisopropylpyrazol-1-yl)-1,3,5,7-tetraisopropylpyrazabole, C 36 H 62 B 2 H 8 or trans-{(3,5-iPr2 pz)HB(-3,5-iPr2 pz)} 2 , 2, were formed. Both title compounds have been structurally characterized through single-crystal X-ray diffraction. In 1, two isopropyl groups are each disordered over two orientations with occupancy ratios of 0.574 (10):0.426 (10) and 0.719 (16):0.281 (16). In 2, one isopropyl group is similarly disordered, occupancy ratio 0.649 (9):0.351 (9).
Chemical context
The organometallic chemistry of divalent lanthanides provides fascinating structures such as the sandwich complexes Ln(C 5 Me 5 ) 2 (Ln = Sm, Eu, Yb; C 5 Me 5 = 5 -pentamethylcyclopentadienyl). An unusual structural feature of the unsolvated lanthanide sandwich complexes Ln(C 5 Me 5 ) 2 (Fig. 1a , Ln = Sm, Eu, Yb) is their bent metallocene structure ISSN 2056-9890 Figure 1
Comparison of the molecular structures of 'bent sandwich'-like lanthanide(II) cyclopentadienides (a) and tris(3,5-diisopropylpyrazolyl)-borates (b).
in the solid state. This opens up the coordination sphere around the central divalent lanthanide ions and accounts for the very high reactivity of these compounds (Evans et al., 1983 (Evans et al., , 1988 Evans, 2007) . It has been demonstrated in the past that Trofimenko's famous hydrotris(pyrazolyl)borate ligands ('scorpionates') represent useful alternatives to the ubiquitous cyclopentadienyl ligands (Pettinari, 2008; Trofimenko, 1966 Trofimenko, , 1993 Trofimenko, , 1999 . Like the cyclopentadienyl ligands, these tridentate, monoanionic ligands can also be largely varied in their steric demand by introducing different substituents in the 3-and 5-positions of the pyrazolyl rings. According to Trofimenko's nomenclature, the abbreviation Tp stands for the ring-unsubstituted hydrotris(pyrazolyl)borate, whereas e.g.
Tp
Me2 denotes the sterically more demanding hydrotris(3,5-dimethylpyrazolyl)borate. The homoleptic divalent lanthanide complexes Ln(Tp
Me2
) 2 (Ln = Sm, Eu, Yb) have been found to adopt a highly symmetrical, trigonal-antiprismatic coordination comprising an almost linear BÁ Á ÁLnÁ Á ÁB arrangement . Apparently, the sandwich-like structure of Ln(Tp
) 2 is the result of the much larger cone angle of Tp Me2 (239 ) as compared to that of the C 5 Me 5 ligand (142 ) (Davies et al., 1985) . More recently, these investigations have been successfully extended to the even larger hydrotris(3,5-diisopropylpyrazolyl)borate ligand (Tp iPr2 ) (Kitajima et al., 1992) . Homoleptic complexes of this ligand could be isolated with the 'classical' divalent lanthanides samarium, europium, thulium and ytterbium (Momin et al., 2014; Kü hling et al., 2015) . Rather surprisingly, crystal structure determinations revealed a 'bent sandwich'-like molecular structure like Ln(C 5 Me 5 ) 2 (Fig. 1b) . Computational studies indicated that steric repulsion between the isopropyl groups forces the Tp iPr2 ligands apart and permits the formation of unusual interligand C-HÁ Á ÁN hydrogen-bonding interactions that help to stabilize the structure (Momin et al., 2014) . The recently reported neon-yellow divalent europium complex Eu(Tp iPr2 ) 2 also stands out due to its bright-yellow photoluminescence, which has been investigated in great detail (Kü hling et al., 2015; Suta et al., 2017) . Eu(Tp iPr2 ) 2 was easily prepared in 83% yield by treatment of the bis-THF adduct of europium(II) diiodide, EuI 2 (THF) 2 , with 2 equiv. of KTp iPr2 in THF solution (Kü hling et al. 2015) . We now report that the use of a significantly smaller amount of KTp iPr2 led to extensive ligand fragmentation and formation of the first europium(II) mono(scorpionate) complex, [HB(3, pz)](3,5-iPr2 pzH) 2 Eu II I (1), in addition to a frequently observed by-product, the sterically crowded 4,8-bis(pyrazolyl)pyrazabole derivative trans-{(3,5-iPr2 pz)HB(-3,5-iPr2 pz)} 2 (2). Both products have been structurally characterized through single-crystal X-ray diffraction.
The starting material EuI 2 (THF) 2 was prepared from Eu metal and 1,2-diiodoethane using an established literature procedure (Girard et al., 1980) . The reaction of EuI 2 (THF) 2 with 1.5 equiv. of KTp iPr2 in THF produced a fluorescent, neon-yellow solution and a white precipitate of potassium iodide. Crystallization from n-pentane solvent afforded brightyellow, air-sensitive crystals, which turned out to be the unexpected europium(II) mono(scorpionate) complex Further work-up of the supernatant solution remaining after isolation of 1 by addition of a large volume of non-polar hexamethyldisiloxane (HMDSO) resulted in the formation of well-formed, colorless, cube-like crystals in low yield. These turned out to be another ligand fragmentation product typical for lanthanide Tp chemistry, namely the 4,8-bis(pyrazolyl)-pyrazabole derivative trans-{(3,5-iPr2 pz)HB(-3,5-iPr2 pz)} 2 (2). The parent pyrazabole, {H 2 B(-pz)} 2 has been known since 1966 when it was reported by Trofimenko contemporaneously with the discovery of Tp ligands (Trofimenko, 1966) . Since then, numerous substituted pyrazaboles have been prepared and structurally investigated (Alcock & Sawyer, 1974; Cavero et al., 2008; Niedenzu & Niedenzu, 1984; Niedenzu & Nö th, 1983; Trofimenko, 1966) . In a number of recent studies, it has been demonstrated that certain substituted pyrazaboles possess unique photophysical and electrochemical properties and could thus find promising applications in organic photovoltaics (OPVs) and non-linear optics (Jadhav et al., , 2015 Misra et al., 2013 Misra et al., , 2014 Patil et al., 2017) . Compound 2 belongs to the rather special class of 4,8-bis(pyrazolyl)-pyrazaboles in which two hydrogen atoms at boron are replaced by pyrazolyl moieties (Niedenzu & Niedenzu, 1984) . Deliberate formation of the parent 4,8-bis(pyrazolyl)pyrazabole, 4,8-trans-{(pz)HB(-pz)} 2 , has been achieved by thermolysis of the free acid of the hydrotris(pyrazolyl)borate anion (Kresínski, 1999) . In lanthanide Tp chemistry, such 4,8-(pyrazolyl)pyrazaboles normally represent unwanted sideproducts as they frequently result from ligand fragmentation and are often the first crystalline products to come out of reaction mixtures (Kü hling et al., 2015, 2016; Lobbia et al., 1992) . Spectroscopic characterization of 2 was in good agreement with the results of the X-ray diffraction study. For instance, the mass spectrum of 2 showed the molecular ion at m/z 627, and the 11 B NMR spectrum displayed a single resonance at À4.3 ppm.
Structural commentary
Both title compounds 1 and 2 exist as well-separated molecules in the crystal. In the Eu II complex 1, one molecule is present in the asymmetric unit (Fig. 2) (7) (N4-Eu-N8) and 137.43 (7) (N6-Eu-N10). The corresponding Eu-N bond lengths [Eu-N8 = 2.699 (3), Eu-N10 = 2.660 (2) Å ] are slightly longer than those to the (Tp iPr2 ) À ligand, which may be due to the absence of negative ligand charge. The NHÁ Á ÁN distances between the two pyrazole NH moieties and potential hydrogen-acceptor atoms (N2, N4, N6) are in the range 2.512 (2)-2.610 (2) Å , but the groups are not in a proper orientation for efficient hydrogen bonding [N-HÁ Á ÁN 115.0 (2)-122.0 (2) ]. Consequently, stabilization of the molecular structure by intramolecular hydrogen bonding is presumably of less importance. The pyrazabol 2 exists as a centrosymmetric dimer in the crystal, which formally results from two HB(3,5-iPr2 pz) 2 monomers (Fig. 3) . The two B atoms are interconnected by two -bridging (3,5-iPr2 pz) moieties, resulting in a planar, sixmembered B 2 N 4 ring. The B-N bonds within this ring are virtually equal at 1.554 (2) Å (B-N1) and 1.557 (2) Å (B-N2 0 ), and therefore similar to that within the (Tp iPr2 ) À ligand in 1. In contrast, the B-N bond to the terminal (3,5-iPr2 pz) moiety (B-N3) is slightly shortened to 1.532 (2) Å . The B atoms in 2 exhibit a virtually ideal tetrahedral coordination with bonding angles in the narrow range 108.3 (1)-110.7 (1) . The molecular structure of 2 is very similar to that of the 3,5-dimethylpyrazolyl analog, trans-{(3,5- (6) ; Alcock & Sawyer, 1974] . In contrast, the unsubstituted pyrazabol trans-{(pz)HB(-pz)} 2 is non-centrosymmetric and features a remarkably puckered 
Supramolecular features
In both compounds 1 and 2, no unusually short intermolecular contacts have been observed. In 1, the bulky i Pr groups at the molecule's surface does not allow for intermolecular N-HÁ Á ÁN hydrogen bonding.
Database survey
For selected references on the reactivity of the sandwich complexes Ln(C 5 Me 5 ) 2 (Ln = Sm, Eu, Yb), see: Evans et al. (1983 Evans et al. ( , 1988 , Evans (2007) .
For general information on scorpionate ligands, see: Kitajima et al. (1992) , Pettinari (2008) , Trofimenko (1966 Trofimenko ( , 1999 . The molecular structure of compound 1 in the crystal, showing orientational disorder of two isopropyl groups. Displacement ellipsoids are drawn at the 40% probability level, H atoms attached to C atoms omitted for clarity.
Figure 3
The molecular structure of compound 2 in the crystal, showing orientational disorder of one isopropyl group. Displacement ellipsoids drawn at the 50% probability level, H atoms attached to C atoms omitted for clarity. [Symmetry code: For general information on the chemistry and structures of pyrazaboles, see : Cavero et al. (2008) , Niedenzu & Niedenzu (1984) , Niedenzu & Nö th (1983) , Trofimenko (1966) .
For information on practical applications of pyrazaboles, see: Jadhav et al. (2013 Jadhav et al. ( , 2015 , Misra et al. (2013 Misra et al. ( , 2014 , Patil et al. (2017) .
Synthesis and crystallization
All operations were performed under an argon atmosphere using standard Schlenk techniques. THF, hexamethyldisiloxane (HMDSO), and n-pentane were distilled from sodium/benzophenone under argon prior to use. NMR spectra were recorded on a Bruker DPX400 ( 1 H: 400 MHz) spectrometer in THF-D 8 at 295 (2) K. The 11 B NMR spectra were obtained by using inverse gated decoupling on a Bruker Avance 400 NMR spectrometer, operating at 128.4 MHz. The external standard was 15 wt-% BF 3 ÁOEt 2 in CDCl 3 ( B = 0 ppm). IR spectra were measured on a Bruker Vertex V70 spectrometer equipped with a diamond ATR unit, electron impact mass spectra on a MAT95 spectrometer with an ionization energy of 70 eV. Elemental analyses (C, H and N) were performed using a VARIO EL cube apparatus. The starting materials EuI 2 (THF) 2 (Girard et al. 1980) and KTp iPr2 (Kitajima et al. 1992) were prepared according to published procedures.
Preparation of (Tp iPr2 )(3,5-iPr2 Hpz) 2 Eu II I (1) and trans-{(3,5-iPr2 pz)HB(-3,5-iPr2 pz)} 2 (2): In a 250 mL Schlenk flask, THF (150 mL) was added to a mixture of EuI 2 (THF) 2 (2.36 g, 4.29 mmol) and KTp iPr2 (3.20 g, 6.33 mmol), and the resulting suspension was stirred for 12 h at r.t. A white precipitate (KI) was removed by filtration and the neon-yellow, fluorescent filtrate was evaporated to dryness. The residue was extracted with n-pentane (3 Â 50 mL), the combined extracts filtered again and concentrated in vacuo to a total volume of ca 30 mL. Cooling to 277 K afforded bright-yellow, air-sensitive crystals of 1 (3.64 g, 78%), which were suitable for X-ray diffraction. The mother liquid was taken to dryness, and the slightly sticky residue was redissolved in ca 5 mL of THF. Addition of dry hexamethyldisiloxane (ca 50 mL) followed by cooling to 277 K for several days afforded ca 0.5 g of 2 as colorless, cube-like single-crystals. 
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 1 . All H atoms were refined as riding atoms with B-H = 1.00 Å and C-H = 0.98-1.00 Å and U iso (H) = 1.5U eq (C) for methyl H atoms and U iso (H) = 1.2U eq (B,C) for all others. In 1, two isopropyl groups are each disordered over two orientations with occupancy ratios of 0.574 (10):0.426 (10) and 0.719 (16):0.281 (16). In 2, one isopropyl group is similarly disordered, occupancy ratio 0.649 (9):0.351 (9).
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Bis(3,5-diisopropyl-1H-pyrazole)[hydrotris(3,5-diisopropylpyrazolyl)borato]iodidoeuropium(II) (1)
Crystal data Extinction coefficient: 0.00019 (2)
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Extinction correction: SHELXL2016 (Sheldrick, 2015) , Fc 
